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Dear Mr. Hou:

Contact:
On behalf of Chevron Environmental Management Company (Chevron EMC), Allen C. Just, P.E.
ARCADIS U.S., Inc. (ARCADIS) is submitting a Revised Source Reduction Work o
Plan (Revised Work Plan) for the Chevron Chemical Superfund Site (the Site) 714.730.9052 Ext 38
located at 3100 North Orange Blossom Trail in Orlando, Florida. The original work
plan was submitted on April 9, 2010. This work plan was revised to address Email:
comments provided by the United States Environmental Protection Agency (USEPA) allen.just@arcadis-us.com
in a memorandum dated October 14, 2010 (attached).

r ref:

The USEPA's six comments and Chevron EMC'’s responses are provided below: 23346727_0000_00006

Comment 1:

Table 1 needs to cite references for the values used in the analysis of
the dilution factor and the reference that includes actual test results
for the site-specific partitioning coefficient values. | was able to find
documentation of many of the dilution factor values with difficulty by
online searching of EPA records many years old. The reader of the
work plan should be able to readily access the documents containing
site-specific data used to estimate soil cleanup goals.

Response to Comment 1:

An updated Table 1 with references is attached in the Revised Work
Plan.
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Comment 2:

In Table 1, the work plan needs to cite a reference for the “Florida
Drinking Water Guideline” for the BHCs. Florida has developed
groundwater cleanup target levels (GCTLs) for each of the BHCs and
has an expectation that these concentrations are the benchmark for
defining the acceptable groundwater concentrations at a point of
compliance. The GCTLs differ from the “Florida Drinking Water
Guideline” concentrations shown on Table 1. If not entirely an error, |
presume that the “Florida Drinking Water Guideline” values cited in
the report are some pre-GCTL values that no longer have relevance
to the analysis of soil cleanup goals for groundwater protection.

Response to Comment 2:

An updated Table 1 with references is attached in the Revised Work
Plan.

Comment 3:

Table 2 needs to identify the original report that documents the
geotechnical testing results on the soils.

Response to Comment 3:

The laboratory reports with the geotechnical testing results are
attached in Appendix E of the Revised Work Plan.

Comment 4:

Tables 3-6 show several samples with SPLP leachate BHC
concentrations in samples where BHCs were undetected in the soil
samples. One option for analyzing these results would be to assume
a soil concentration (conservatively, half the reported detection limit)
and calculate a Kd for those data, using the same procedure as that
in the tables. | am not necessarily advocating this approach.
However, it is possible to include evaluation of these results. This
additional data analysis would add to the data set being considered
and might give a better understanding of the partitioning conditions
where there are very low soil concentrations. Therefore, the work
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plan needs to either include that analysis or indicate that although it is
a possible way to evaluate additional SPLP results, it was not used
because of a valid technical reason, which should be explained.

Response to Comment 4:

A sensitivity analysis was conducted to assess the potential effects of
including data in the calculation of site-specific Ky values for the
following two scenarios:

e Samples with soil BHC concentrations that were below
laboratory detection limits but had detected SPLP leachate BHC
concentrations, and

e Samples with SPLP leachate BHC concentrations that were
below laboratory detection limits but had detected SPLP leachate

BHC concentrations.

For the sensitivity analysis, sample BHC concentrations below the
laboratory detection limits were replaced with either the value of the
laboratory detection limit (DL) or %2 the value of the laboratory
detection limit (0.5 DL). The results of this sensitivity analyses are
summarized in the following table:

Results of Sensitivity Analysis for Estimating Site-Specific K4 Values
for BHC Isomers

Soil Target
Kg Value | Kq4 Value Kq Value Lowest Kq4 .
. Concentration
Constituent Used for DL for 0.5 DL Value
(Ukg) (Ukg) (Lika) (Lkg) based on Lowest
g g 9 - Ka Value (mg/kg)
o-BHC 140.7 1751 105.9 105.9 0.09
B-BHC 455 42.4 23.0 23.0 0.039
8-BHC 38.8 117.8 72.6 38.8 No Change
y-BHC 53 235.5 1757.6 53 No Change
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As shown in Table 7 of the Work Plan, estimated final area weighted
average (AWA) concentrations of o-BHC and B-BHC remaining in soil
after completion of the Source Reduction Work Plan elements are
below the soil target concentrations based on the lowest Ky Value
estimated from the sensitivity analysis. Based on these results, the K4
values used to estimate target soil concentrations are conservative.

Comment 5:

I am familiar with the approach used to evaluate areas of soil that are
assumed to require excavation. The procedure is acceptable, and the
areas selected for excavation appear to be a conservative estimate of
how to meet the intent of the soil target cleanup levels for
groundwater protection (subject to use of the correct groundwater
cleanup values; see comment 2 above). As a precautionary
measure, | have evaluated all data points outside of the proposed soil
removal areas to determine if there is a location or area where there
is significant breakthrough of BHC contamination into the deeper soils
that would not be addressed by the area weighted concentration
approach. Such a condition would suggest a location with less
effective attenuation (contaminant sorption) than pertains in areas
where high soil contaminant concentrations are apparently “held up”
in shallower soil layers. Based on this evaluation, | have no
substantive concerns about the area weighted average process
missing some soil contamination that is likely to be an ongoing threat
to groundwater quality.

Response to Comment 5:
Comment Noted
Comment 6:
Appendix B needs to somehow indicate that the shaded sample result
(e.g. SB-98, f BHC 0-2 feet deep) represents the sample defining the

cutoff point for samples requiring excavation under the proposed
approach for defining polygons requiring excavation.
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Response to Comment 6:

A Revised Appendix B with an explanation of shaded cells is attached
in the Revised Work Plan.

In addition, ARCADIS has added Sections 4.2.1 and 4.4.1 in the Revised Work Plan.
These sections discuss the delineation and characterization of elevated chlordane
concentrations (6,100 mg/kg) detected in soil sample SB-137. A total of 26 soil
samples were collected from 19 borings and were analyzed for chlorinated
pesticides. Analytical results for these samples are presented in Tables 8 and 9.
Based on these results, approximately two cubic yards of soil have been determined
to be characteristically hazardous and will be removed as proposed in the Revised
Work Plan.

Upon approval of the Revised Work Plan, Chevron EMC would like to schedule an
onsite meeting to discuss any outstanding issues and the implementation schedule.
Please contact Mark Stella of Chevron EMC at 713.432.2643 or Allen Just of
ARCADIS at 714. 730.9052 Ext. 38 if you should have any questions concerning the
Site.

Sincerely,

ARCADIS U.S,, Inc.

Ao

Allen C. Just, P.E.
Principal Engineer

Copies:

Mark Stella, Chevron EMC

Susan Tobin, TASK Environmental

Karen Milicic, FDEP

Matthew P. Coglianese, Rasco Klock Reininger Perez Esquenazi Vigil & Nieto PL,
Coral Gables, FL
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ARCADIS

Chevron Chemical
Superfund Site
Orlando, Florida

1. Introduction

On behalf of Chevron Environmental Management Company (Chevron EMC),
ARCADIS U.S,, Inc., (ARCADIS) has developed this work plan to conduct source
reduction activities at the Chevron Chemical Superfund Site (the Site) located at 3100
North Orange Blossom Trail in Orlando, Orange County, Florida (Figures 1 and 2).
This Source Reduction Work Plan (Work Plan) was prepared in response to a request
from the United States Environmental Protection Agency (USEPA). Due to historic
operations at the Site, the soil and groundwater were impacted by chlorinated
pesticides. These pesticides include hexachlorocyclohexane (BHC; a-BHC, B-BHC, &-
BHC, and y-BHC, collectively referred to herein as BHC), toxaphene, and chlordane.
Based on the groundwater monitoring data collected at the Site, the BHCs appear to
be leaching from unsaturated soil to groundwater. Source reduction in the form of soil
excavation is expected to mitigate this transport pathway and thereby sufficiently
reduce the loading of BHC from soil to groundwater to meet remedial objectives for
groundwater. The site-specific groundwater cleanup levels for a-, B-, and »BHC
(Lindane) were established by the USEPA and presented in the Record of Decision
(ROD) dated May 22, 1996. The groundwater cleanup levels for these BHC isomers
are 0.05, 0.1, and 0.2 pg/L, respectively. Since the ROD did not include a groundwater
cleanup level for 3-BHC, a groundwater cleanup goal of 2.1 ug/L was selected based
on the Florida Administrative Code (FAC) Chapter 62.777 Groundwater Cleanup
Target Levels (GCTLs).

Leaching of toxaphene and chlordane to groundwater is not considered to be a major
transport pathway for these constituents. However, concentrations of chlordane in
some locations exceed the target soil concentrations of 50 mg/kg and 100 mg/kg for
chlordane in the 0 to 1 and 1 to 10 feet below ground surface (ft bgs) depth intervals,
respectively, as set forth in the ROD. In addition, elevated toxaphene concentrations
were detected during recent site assessment activities. The proposed source
reduction activities will include the areas with elevated chlordane and toxaphene
concentrations.

This Work Plan presents the method used to derive site-specific target soil
concentrations (TSC) (i.e., numeric cleanup goals) for BHC in soil that are protective of
groundwater from the leaching of BHC from the soil to groundwater pathway. In
addition, this Work Plan presents an area-weighted average (AWA) approach for
utilizing the TSCs for BHC isomers in a source reduction (excavation) program. For
chlordane, all soil with chlordane concentrations above the levels set forth in the ROD
will be included in the source reduction program. The AWA approach provides a
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method for estimating total mass of constituents of concern (COCs) in soil, estimated
mass removed, estimated mass remaining, and average COC concentrations that will
remain in soil after source reduction activities have been completed.

As described in the following sections, the proposed source reduction activities
includes the removal of approximately 3,153 cubic yards (approximately 4,800 tons) of
soil impacted with BHC, toxaphene, and chlordane resulting in removal of 94% of the
total BHC mass, 91% of the total toxaphene mass, and 91% of the total chlordane
mass estimated to be present in soil in the 0 to 7 ft bgs depth interval. After completion
of source reduction activities, final AWA soil BHC concentrations in the 0 to 2, 2 to 5,
and 5 to 7 ft bgs depth intervals will be below the respective TSCs for each BHC
isomer. This source reduction plan is expected to remove the remaining source
material that is having an adverse impact on the concentrations of BHCs in site
groundwater and will be protective of human health and the environment.
Groundwater monitoring will be continued at the Site to evaluate the efficacy of the
source reduction activities.
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2. Target Soil Concentrations

Target soil concentrations for BHC isomers in site soil were derived following methods
described in the USEPA soil screening guidance and associated technical background
documents (USEPA, 1996). These methods included the use of site-specific leaching
measurements for calculating target soil concentrations that are necessary to achieve
a target soil leachate concentration that is protective of groundwater. The derivation of
these target soil and soil leachate concentrations followed the conservative assumption
that a constituent in vadose-zone soil leaches to groundwater and is then diluted in
groundwater.

The following steps were performed to derive site-specific TSCs for BHC isomers in
site soil:

1) Estimate a site-specific dilution factor for soil leachate as it enters
groundwater.

2) Calculate the target soil leachate concentration for BHC that would be
protective of groundwater by achieving specific groundwater remedial goals.

3) Calculate the TSC for BHC in soils based on the target soil leachate
concentration.

The following sections describe how these steps were applied to determine site-
specific TSCs for BHC isomers in soil.

2.1 Estimating an Appropriate Dilution Factor for the Soil Leaching to Groundwater
Pathway

Precipitation and other sources of recharge water infiltrating through unsaturated soil
can leach COCs from impacted soil. The dilution factor (DF) describes the amount of
dilution that occurs when COCs in soil leachate mix with groundwater (USEPA, 1996).
The DF was calculated by dividing the estimated annual volume of groundwater that
passes beneath the impacted area by the estimated annual volume of recharge
moving through the unsaturated zone. Derivation of a site-specific DF required an
understanding of the following site-specific parameters:

e Aquifer hydraulic gradient, i,
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e Aquifer hydraulic conductivity, K,
e Aquifer porosity, 1,

e Aquifer thickness, d,,

e Aquifer mixing zone depth, d,

e Source length parallel to groundwater flow, L, and

Recharge (infiltration) rate, I.

Site-specific values for these parameters are provided in Tables 1 and 2. A site-
specific DF of was calculated following USEPA soil screening guidance methods for
the migration to groundwater pathway (USEPA, 1996):

DF=1+(Kxixd)/(IxL) [Eq. 1]
Where the aquifer mixing zone depth is estimated from (USEPA, 1996):
d=(0.0112 x L%)*® + d, {1 — exp[(-L x /(K x | x da)]} [Eq. 2]

A site-specific DF of 17.0 was estimated using site-specific input values (Table 1). This
DF value is less than the USEPA default DF of 20 (UESPA, 1996) and is considered to
be a reasonable value to use for this site.

2.2 Estimating a Target Soil Leachate Concentration

To determine the target soil leachate concentration that is necessary to achieve
remedial goals for groundwater, the groundwater criteria for BHC were multiplied by
the site-specific DF to yield target soil leachate concentrations for BHC in soil leachate.
Using the groundwater criteria described above, and the site-specific DF of 17, the
target soil leachate concentrations for o-, B-, 8-, and y-BHC are 0.85, 1.70, 35.7, and
3.40 pg/L, respectively. To mitigate the transport of BHC from soil to groundwater, the
BHC concentrations in leachate from vadose zone soil need to be equal to or less than
the target soil leachate concentrations to be protective and meet remedial goals for
groundwater.
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2.3 Calculation of the Target Soil Concentration for Subsurface Soil

To estimate an appropriate target soil concentration, the target BHC concentrations for
soil leachate were combined with site-specific synthetic precipitation leaching
procedure (SPLP) data and site-specific soil properties data. Results from the SPLP
analysis were used to derive site-specific partition coefficients, or “Ky” values, for
isomers of BHC in unsaturated soil. A partition coefficient is the ratio of the sorbed-
phase concentration to the dissolved-phase concentration at equilibrium and provides
a measure of the relative ease at which contaminants will move between the sorbed
and dissolved phases. Under field conditions, partition coefficients can vary
significantly between sites due to differences in soil properties, the mixture of
contaminants present, and even the age of the release. Therefore, development of
site-specific Ky values provides a greater level of confidence in the calculated soil
target cleanup concentrations than would use of published values.

Twenty soil samples were collected from various locations and depths within the
source area and submitted for SPLP analysis. Based on existing soil BHC
concentration data, the sampling strategy was devised to provide a representative
range of BHC soil concentrations and soil types to evaluate potential effects of soil
BHC concentration and soil type on BHC leaching. Site-specific SPLP data were used

to estimate site-specific Ky values for each of the BHC isomers using the following
equations (Hawaii Department of Health (HDOH) 2007).

Kd (L/kg) = Csorbed (l-’-g/kg) / Csoluticon (ug/L) [Eq 3]
Where:

Csorveq IS the concentration of BHC sorbed to soil after the SPLP test;
and

Csouution is the resulting concentration of BHC in the SPLP solution.
The sorbed concentration of BHC is calculated as follows:

Csorbed (19/kg) = Masssormed (1g) / Sample Mass (kg) (Eq. 4)
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Where:

Massgomeq is the mass of BHC still sorbed to soil following the SPLP
test.

The mass of the soil sample used in the SPLP test was 100 grams or 0.1 kg
(USEPA 1994). The mass of BHC sorbed to the soil was calculated by

subtracting the mass of BHC that went into the SPLP test solution from the
initial, total mass of BHC in the soil sample:

Masssorved (1) = Massiotal (1g) - Masssoiution (H9) (Eq. 5)
Where:
Mass;ta is the original, total mass of BHC in the soil sample; and
Masssoution is the mass of BHC in the SPLP test solution.
The total mass of BHC in the soil sample is calculated as:
Massiotal (19) = Crotal (HG/kg) x Sample Mass (kg) (Eq. 6)
Where:

Ciotal is the reported total concentration of BHC in the soil sample that
was used in the SPLP test (tested on a split sample).

The mass of BHC in the SPLP test solution is calculated as:

Masssoiution (H9) = Csolution (1g/L) x Solution Volume (L) (Eq.7)
The volume of solution used in the SPLP tests was two liters (USEPA 1994).
Estimated sample-specific, average, and geometric mean Ky values are
provided in Tables 3 through 6. Graphs of total soil BHC concentration versus
SPLP leachate BHC concentrations are provided in Figures 3 through 6. As

shown, geometric mean Ky values were 140.7, 45.5, 38.8, and 53.0 L/kg for the
a-, B-, 8-, and y-BHC isomers, respectively.
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Geometric mean Ky values were used for estimating target soil concentration for
unsaturated soil as follows:

TSC=TSLx[Kq+ (B8w+ (82" H ) pp)] (Eq. 1)
Where:

TSC is the target soil concentration to be protective of groundwater;

TSL is the target soil leachate concentration to be protective of groundwater;

0, is the water-filled porosity,

0, is the air-filled porosity,

H’ is the dimensionless Henry’s Law coefficient, and

pp is the soil bulk density in kilograms per liter (kg/L).

The above approach was used to derive site-specific target concentrations for o-, -,
8-, and y-BHC in site soil of 0.120, 0.077, 1.386, and 0.180 mg/kg, respectively.
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3. Area-Weighted Average Remediation Approach

The calculated target soil concentrations for BHC were used in an AWA approach to
devise an appropriate remedy that will be protective of groundwater. The AWA
approach prioritizes which actions and locations would efficiently generate the greatest
BHC mass removal for the smallest soil volume. The AWA approach is a technically
sound, recognized scientific method used to prioritize and establish the extent of
source remediation, and precedence for the approach has been set at several USEPA,
RCRA, and State-led sites. The AWA approach was also used to devise an
appropriate remedy that will meet the ROD-based TSCs for chlordane and the RSBL
for toxaphene.

To organize the data and provide a spatial context for soil delineation, remedial design,
and construction implementation, an overall “remediation unit” was created based on
an area of defined soil impacts at the Site (Appendix A). This remediation unit is
defined by the Chevron property boundary and by locations with BHC concentrations
below the laboratory detection limit. Using soil characterization data developed during
multiple site investigations conducted in 2003, 2007, and 2008, AWA soil
concentrations within the remediation unit were calculated by first developing Thiessen
polygons that are considered “zones of influence” around individual soil sampling
locations. The Thiessen polygons were created by establishing lines that are
equidistant from adjacent soil sampling locations, with the number of sides of the
polygon being a function of the number of neighboring samples present. Thiessen
polygons for BHC, toxaphene, and chlordane concentrations were developed for three
soil depth intervals; 0 to 2 ft bgs, 2 to 5 ft bgs, and 5 to 7 ft bgs (Appendix A).
Constituent-specific remediation units were developed for each depth interval based on
the extent of detected concentrations. For example, the remediation unit for o-BHC in
the 0 to 2 ft bgs depth interval is defined by the extent of detected concentrations of a-
BHC in this depth interval bounded by polygons with o-BHC concentrations below
detection. For chiordane, remediation units are defined by the extent of detection
above the respective ROD value for each depth interval, surrounded by polygons with
concentrations below the respective ROD value.

The AWA concentration for each depth interval unit was calculated as follows:
1) Assign the soil concentration of the sample in the center of each Thiessen
polygon to the entire area of the polygon. If multiple soil concentrations are

available for a single sampling location (i.e., multiple samples were collected
from the upper two feet), the maximum BHC isomer concentration was
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2)

3)

assigned to the polygon. The detection limit was used as the soil
concentration for non-detect sample locations. For BHC concentration
below the laboratory detection but with elevated detection limits due to
sample dilution (K qualified data), ¥z the detection limit was used as the soil
concentration for non-detect sample locations.

Assign a value to each remediation unit for the individual constituents that
equates to the soil concentration in each polygon multiplied by its surface
area. (The weighted polygons have the dimensions of square feet-
milligrams per kilogram [f*-mg/kg]).

Sum the weighted polygons. Divide the sum of the weighted areas by the
total surface area of all the polygons within the remediation unit for each
constituent. The resulting quotient is the AWA concentration.

This AWA concentration calculation is a conservative estimate of the BHC distribution
in the surface in the following ways:

1)

2)

Assigning the highest concentration of the central soil boring to every
Theissen polygon over-estimates the mass, and this high bias is applied to
every polygon. By using the maximum detected value at each location for
AWA calculations, more mass is assigned to each polygon than if average
concentrations at each location had been used. Using maximum
concentrations results in a higher AWA concentration, which then potentially
requires removal of additional polygons to achieve remedial goals.

Laterally, representing mass distribution with Theissen polygons is
comparable to linearly interpolating between data points. Because
concentrations in environmental media tend to decline exponentially with
distance from the source data point rather than linearly, contouring linearly
tends to overestimate the mass outside of high concentration areas. Kriging
approaches use an exponential function for contouring concentrations
between data points. The linear interpolation technique of the Theissen
approach is more conservative, i.e. results in a greater volume for soil
removal, than the exponential Kriging approach.
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3.1 Application of the AWA Approach in Delineating Soil Removal Areas

Application of the AWA approach in delineating soil removal areas is conducted in the
following manner. If the AWA soil BHC concentration for a particular soil depth interval
is less than the TSC, then no further action is planned for that depth interval. If the
AWA soil BHC concentration for a particular soil depth interval is greater than the TSC,
then polygons with the highest concentrations or mass will be excavated until the AWA
is at or below the TSC. In the case of B-BHC and &-BHC, a total mass reduction of
90% was targeted, which resulted in planned removal of polygons beyond what was
indicated based solely on the AWA approach. As described in more detail below,
using this approach, approximately 94% of the total estimated BHC mass, 91% of the
total estimated toxaphene mass, and 91% of the total estimated chlordane mass in soil
in the 0 to 7 ft bgs depth interval will be excavated and transported off-site for disposal.
Actual mass removed may vary slightly as this estimate assumes equal distribution of
concentration, and therefore mass, throughout the polygons, and is calculated based
on the maximum soil concentration for each sampling location and depth interval.

The procedure for identifying the polygons to be excavated for each BHC isomer is as
follows:

1) Sort the weighted polygons in descending order of constituent mass in the
polygon.

2) Replace the soil concentration of the highest weighted polygon with zero.
This represents excavating the impacted soil from the polygon, and
backfilling the polygon with clean fill.

3) Recalculate the AWA. If the AWA is still above the TSC for each
constituent, repeat Steps 1 and 2 with additional polygons until the
recalculated value is below the TSC for each constituent. The new AWA
concentration reflects the fact that the total soil area exposed to rainfall and
infiltration has not changed, but the mass available for transport to
groundwater has been reduced through source removal.

4) Optimize polygon removal for all BHC isomers based on comparison of
planned polygon removal for the individual BHC isomers. Although an
individual polygon may rank high for an individual BHC isomer, substitution
of polygons based on concentrations of other BHC isomers may be
sufficient to meet overall remedial objectives for each isomer.

Revised Source Reduction Work Plan 01.31.11_Final.docx
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ARCADIS

For chlordane, all polygons with chlordane concentrations greater than levels set forth
in the ROD were included in the planned excavation.

Results of the AWA approach and proposed polygon excavation volumes are provided
in Table 7. Detailed data sheets showing AWA calculations are provided in Appendix
B. As shown in Table 7, removal of approximately 1,364 cubic yards of BHC-impacted
soil from 55 polygons in the 0 to 2 ft bgs depth interval will result in removal of 98% of
the BHC mass, 93% of the toxaphene mass, and 96% of the chlordane mass in the 0
to 2 ft bgs depth interval. Removal of approximately 1,314 cubic yards of BHC-
impacted soil from 41 polygons in the 2 to 5 ft bgs depth interval will result in removal
of 83% of the BHC mass, 82% of the toxaphene mass, and 75% of the chlordane
mass in the 2 to 5 ft bgs depth interval. Removal of approximately 475 cubic yards of
BHC-impacted soil from 24 polygons in the 5 to 7 ft bgs depth interval will result in
removal of 71% of the BHC mass, 63% of the toxaphene mass, and 29% of the
chlordane mass in the 5 to 7 ft bgs depth interval.

" Overall, removal of approximately 3,153 cubic yards of BHC-impacted soil from 120

polygons in the O to 2, 2 to 5, and 5 to 7 ft bgs depth intervals vyill result in removal of
94% of the total BHC mass, 91% of the total toxaphene mass, and 91% of the total
chlordane mass in the 0 to 7 ft bgs depth interval. Final AWA soil BHC concentrations
inthe 0to 2, 2to 5, and 5 to 7 ft bgs depth intervals will be below the respective TSCs
for each BHC isomer. This excavation plan is expected to significantly reduce the
remaining source material which is having an adverse impact on the dissolved-phase
BHC concentrations beneath the Site, and will be protective of human health and the
environment.
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4. Source Reduction Plan

This section provides a work plan for completing the proposed source reduction
activities at the Site. The scope of work includes the excavation, proper management,
transportation and disposal of approximately 3,153 cubic yards of pesticide-impacted
soils.

4.1 Pre-Mobilization Activities

Prior to initiating the source reduction activities, ARCADIS and its subcontractors will
complete the following tasks:

. o Update the existing Environmental Health and Safety Plan (E-HASP). The E-

HASP will include the appropriate Job Loss Analysis (JLAs) to’ address the

proposed remedial excavation activities.

« ldentification and sampling of potential backfili materials.

e Proper abandonment of groundwater monitoring wells MW-24S, MW-24D,
MW-36S, MW-36D, MW-37S, MW-37D, MW-50S, and MW-50D, which are
located within or adjacent to the proposed excavation areas. Piezometers
located around the MW-10 well cluster may also be abandoned. The
abandonment activities will be performed by a Florida-licensed water well

contractor.

e Inspection of large trees near the excavation areas; development of a tree
management plan to preserve large oak trees and remove non-native trees.

4.2 Wasfe Characterization
4.2.1 Nonhazardous Soil

On December 23, 2009, one composite soil sample was prepared with representative

soil sample aliquots collected from each area of contaminated soil and depth to be

excavated (with the exception of the polygon around SB-137). The sample was
submitted to SunLabs, Inc., in Tampa, Florida for chemical analysis. The sample was
analyzed for volatile organic compounds (VOCs), semi-VOCs, metals, pesticides, and
herbicides following toxicity characteristic leaching procedure (TCLP) sample
preparation. In addition, the sample was analyzed for reactivity and corrosivity.
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The analytical results and waste profile were submitted to the Waste Management
Facility in Okeechobee, Florida for review and acceptance. Based on the composite
sample results, the soil to be excavated from the site (except as described below) is
not a characteristic hazardous waste. The approved waste profile (#105183FL) and
laboratory report is included as Appendix D.

4.2.2 Hazardous Soil

Based on the elevated chlordane concentrations (6,100 mg/kg) detected in the original
SB-137 sample location (see Table 8), a composite soil sample (CO-SO-COMP-1) was
collected from this area between 1 to 2 feet bgs and analyzed for chlorinated pesticides
following TCLP sample preparation. The leachable chlordane concentration exceeded
the 40 CFR Part 261.24 regulatory level of 0.03 milligrams per liter (mg/l). To further
delineate the chlordane impacts at sample location SB-137, a total of 26 soil samples
were collected from 19 borings and analyzed for chlorinated pesticides. Analytical
results for these samples are presented in Table 8. Based on the total chlorinated
pesticide concentrations, five of the samples were selected for TCLP extraction and
analysis for chlorinated pesticides. The TCLP results are summarized in Table 9. None
of the additional TCLP analyses indicated leachable chlorinated pesticides exceeding
their respective regulatory levels.

The analytical results for the composite soil sample collected from the SB-137 area on
Aprii 8, 2010 and a completed waste profile form were submitted to Veolia
Environmental Services in Port Arthur, Texas for review and waste acceptance. Based
on the composite sample results, the soil, when excavated, will be a hazardous waste

by characteristic of toxicity (RCRA waste code D020). The approved waste profile and _

laboratory report is included as Appendix D.
4.3 Mobilization/Site Preparation

The Site is currently a vacant grass lot. In order to facilitate efficient load out and
backfill operations, temporary access roads will need to be constructed at the Site for
tractor trailers. Temporary access roads and a gravel parking area (for the short term
onsite staging of tractor trailers) will reduce the impacts that wet conditions may have
on the Site during the excavation activities, minimize the potential of tracking out soil
on public roads, and allow tractor trailers to be positioned at the Site to facilitate safe
and efficient loading and unloading (refer to Figure 2). The access road will consist of
a 6-inch to 8-inch thick layer of aggregate placed on top of a layer of geofabric. The
geofabric will provide a better surface on which to construct the access road. The
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onsite traffic would be directed in a one way loop (counter clock-wise flow direction) to
minimize backing and potential traffic hazards at the Site.

While not anticipated to be encountered, a thorough assessment of potential
underground utilities will be performed including a utility one-call, site inspection, and
the completion of a private utility locate survey.

Invasive species trees and small trees (trunk diameter at eye level of 6 inches or less)
that encroach on the excavation areas will be removed. The trees to be removed
include an Enterolobium cyclocarpum (ear tree) that was damaged by high winds, and
a small maple tree that was also damaged by high winds. A Florida arborist will inspect
the trees relative to the excavation areas and determine which others trees should be
removed. In order to preserve the two large oak trees at the Site, a Florida Arborist will
establish work zones around the oak trees. The purpose of which is to preserve the
root structure and the trees.

Several drums containing soil cuttings from previous investigations are staged in areas
to be excavated. During the excavation process, these drums of cuttings will be
emptied into stockpiled soil, and will be loaded out with the soil for disposal. The empty
drums will be crushed and transported to the Waste Management facility located in
Okeechobee, Florida for disposal.

The purge water treatment system is in close proximity to the excavation and relocation
of the system may be necessary. Granular activated carbon (GAC) drums will be
removed from the storage shed, and emptied into the soil stockpile for loading,
transportation and disposal. The GAC drums will be crushed and transported to the
Waste Management facility located in Okeechobee, Florida for disposal. The water
treatment tanks will be removed and preserved for future use. The water treatment
system shed will be moved or disposed of, depending on its condition.

Monitor wells to remain on-site near work or transportation areas will be flagged with
10-foot polyvinyl chloride (PVC) poles that have been painted bright orange and
marked with fluorescent tape. Barricades will also be placed around the monitor wells.
Monitor wells that are damaged during the source reduction activities will be
abandoned by a licensed Florida water well contractor, and replaced, if needed.
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4.4 Soil Excavation/Removal

The proposed excavation limits are polygon-shaped and vary in depth. On a daily
basis, the areas to be excavated will be delineated using a Trimble XPRO global
positioning system (GPS) instrument or equivalent and staked. In order to maximize
excavation controls and minimize project costs, each of the excavation areas will be
completed in steps and will require planning and sequencing. The proposed sequence
is to work from north to south across the Site. This sequencing approach should
provide a cost effective approach to safely and efficiently complete the proposed
excavation activities.

The weather conditions will be monitored on a daily basis. [f rain is anticipated, clean
fill material will be imported to construct stormwater diversion berms around the
proposed work area in an effort to minimize the water entering the excavations. Clean
fill will be stockpiled on site to minimize the amount of time needed to build the berms.
The excavation activities will be stopped in the event of rain sufficient to result in
significant run-off and/or lightning. All stockpiled soil will be covered with 6 mil plastic
sheeting.

In the event that stormwater accumulates within an excavation, de-watering and on-
site treatment of the stormwater may be required. A contingency plan for these
activities is included in Appendix C. If the excavation is completed and the stormwater
accumulation is limited, then crushed rock and geofabric can be used during the
backfill process to eliminate the need for de-watering.

The onsite workers will be monitored for the potential negative effects of excessive
heat and humidity. The workers will also be instructed on the symptoms of heat stress
and heat stroke. An ample supply of drinking water will be available to the workers.

A dust monitoring and mitigation plan has been developed to protect the onsite
workers and potential offsite receptors from exposure. If dust or odors become an
issue, water and/or a vapor suppressant will be used to mitigate this potential hazard.

4.4.1 Hazardous Soil

Prior to conducting the main source reduction excavation activities, approximately two
cubic yards of soil, which when excavated will be considered a hazardous waste by the
characteristic of toxicity, will be removed from the vicinity of SB-137 using a backhoe.
The lateral extent of the soil that will be a hazardous waste upon excavation is defined
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by sample locations SB-137-M, SB-137-R, SB-137-Q, SB-137-F, SB-137-N, and SB-
137-0; and the vertical extent is from 0 to 2 feet bgs (see Figure 7). All soil removed
from this area will be placed directly into 55-gallon drums (approximately eight drums
total) and staged in a secondary containment structure for transportation to the Veolia
Environmental Services Port Arthur facility for treatment by incineration and land
disposal of treated soil residue. All drum loading operations will take place over plastic
sheeting to contain spills. The Veolia Port Arthur facility (US EPA ID: TXD000838896)
is permitted to accept RCRA, TSCA and CERCLA waste for treatment by rotary kiln
incineration.

4.4.2 Nonhazardous Soil

Following removal of soil that is hazardous waste by characteristic of toxicity, the
remaining contaminated soil defined by the AWA approach described in Section 3.1
will be excavated. The lateral and vertical extents of the contaminated soil excavation
are presented in Figures 8 through 10.

The soil will be excavated with a tracked excavator fitted with a sand blade, with the
exception of soil in the immediate vicinity of large tree roots. Soil within the root zone
of trees to remain on-site will be excavated by hand and with an air spade. Excavation
work in the root zone will be performed under the supervision of a Master Arborist.
Contaminated soil (approximately 3,151 cubic yards) will be excavated and loaded
directly into dump trucks, where possible. Soil may be stockpiled temporarily within
excavation areas (i.e., on top of contaminated soil to be excavated) or in a lined
stockpile area, depending upon the sequencing of trucks. No more than %2 of a day’s
production quantity will be stockpiled at any time. Soil stockpiles will be covered at all
times, unless active loading is underway.

4.5 Loading, Transportation, and Disposal

As stated above, the waste was pre-characterized in-situ and a waste profile was
approved by the disposal facility. This will allow excavation to proceed unhindered and
support the efficient loading of the material for transportation to the disposal facilities.
The temporary stockpiling of soil may be required to expedite the loading process. The
stockpiles will be placed on 6 mil plastic sheeting. The stockpile areas will be bermed
with clean soil and/or hay bales covered by plastic sheeting to minimize the run-on of
stormwater. After the trucks are loaded, the stockpile areas will be covered with tarps.
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Transportation services will be integrated fully into the project team, including the
completion of a site orientation and an abbreviated Loss Prevention System (LPS)
training session prior to transporting materials for the project. The operation of tractor
trailers on roads to and from the Site offers some of the greatest health and safety
hazards associated with the project. A Journey Management Plan (JMP) will be
prepared for the project. The JMP will identify potential hazards along the
transportation route.

Prior to departing the Site, each truck will be brushed to remove loose dirt, inspected,
and weighed using portable scales. Field personnel will ensure that all necessary
manifest paperwork is completed (signed by Chevron EMC and transporter), and
document at a minimum: license plate number, truck number, weight, and date/time. In
addition, field personnel will document daily and cumulative volumes of soil excavated
and transported off-site. A load summary will be obtained from the landfill daily to
synchronize and reconcile landfill and site records.

To facilitate the safe access and egress of trucks from the Site, highly-visible,
temporary highway signage and a radio-equipped flagger will be used to alert traffic to
slow moving trucks entering and exiting the Site. Additionally, flagger responsibilities
will be to facilitate the safe passage of pedestrians that may walk in front of the
entrance to the Site. Procedural traffic controls, such as permitting only onsite truck
staging , proper spacing and sequencing of trucking, and allowing only right turns in or
out the Site (preventing trucks from crossing any lanes of traffic to enter or exit the
Site), are other good means to enhance the traffic safety at the Site.

Excavated soil that is not hazardous waste will be taken to the Waste Management,
Inc. (WMI) facility in Okeechobee, Florida for disposal. The WMI Okeechobee facility
includes a RCRA Subtitle D, double-lined landfill with leachate collection. Leachate
from the facility is either transported to a public wastewater treatment facility, or treated
on-site by land-fill gas heat generated evaporation. The Okeechobee landfill is
approved for disposal of CERCLA waste and other special wastes that are not
hazardous waste as defined by 40 CFR Part 261.

4.6 Backfill/Topsoil Placement
Excavations will be backfilled with clean sandy soil in a timely manner. In order to
increase efficiency, backfill will be dumped directly into or immediately adjacent to the

excavation whenever possible. Any stockpiled backfill material will be covered with 6
mil plastic sheeting, segregated and clearly labeled in order to distinguish between
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backfill and contaminated soil. Field personnel will document daily and cumulative
volumes of backfiled material. In the event that an excavation remains open
temporarily, orange safety fence will be installed around the excavation perimeter. A 6-
inch thick layer of topsoil will be placed over the final backfill surface to facilitate re-
vegetation of the excavated areas.

4.7 Final Grading and Seeding

Site restoration activities will include grading all disturbed areas at the Site and the
placement of a grass seed/fertilizer mixture that is native to the area. Access roads
may be left in place to facilitate future activities at the Site.

4.8 Field Documentation and Reporting

In addition to Health and Safety (H&S) related documentation, field personnel will also
complete the following documentation on a daily basis:

e Personnel and Visitors Log documenting:
- ARCADIS Personnel Onsite,
- Subcontract Personnel Onsite,
- Regulators or Clients Onsite;
e Equipment Safety Checklists for all equipment present and/or used by contractors;
e Daily Activities Log, documenting occurrences of significance;
¢ Meeting Summary forms, documenting meeting content and attendees;
e Waste tracking logs and transportation manifests;
e |nstrument Calibration forms; and
¢ Daily Air Monitoring Log.

Upon completion of the source reduction activities, ARCADIS will prepare a summary
report to document the field activities. This report will include site plans showing the
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excavation limits and depths, daily H&S and field logs, and waste manifests and
disposal certificates.
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: TABLE 1
INPUT PARAMETER VALUES FOR ESTIMATING TARGET SOIL CONCENTRATIONS
FOR BHC ISOMERS IN SOIL '
CHEVRON ORLANDO SUPERFUND SITE
ORLANDO, FLORIDA

Parameter Unit Value |Notes
Aquifer Hydraulic Conductivity (K) ft/yr 18,980 |[Site specific value'
Mixing Zone Depth (d) ft 11.3 Value estimated usihg Eq. 12 (USEPA, 1996)
Source Length Parallel to Ground Water (L) ft 100 Site specific value'
Infiltration Rate (1) ftiyr 0.75 Site specific value'
Hydraulic Gradient (i) f/ft 0.0056 |Site specific value'
Aquifer Thickness (d,) ' , ft 24 Site specific value'
Dilution Factor (DF) unitless 17 Value estimated using Eq. 11 (USEPA, 1996)

Soil Bulk Density (pb) _ ka/L 1.45 Site specific value (see Table 2)
Water Filled Porosity (Theta,,) unitless 0.16 Site specific value (see Table 2)
Air Filled Porosity (Theta,) unitless 0.29 Site specific value (see Table 2)

‘ Henry's Law Constant (H') unitless 0 " |Assumed no volatilization of BHC
Partition Coefficient Lindane . L/kg 53 Geometric mean of K, values across all sampling locations
Partition Coefficient Alpha-BHC L/kg 140.7 |Geometric mean of K, values across all sampling locations
Partition Coefficient Beta-BHC ' . L/kg - 455 Geometric mean of K, values across all sampling locations
Partition Coefficient Delta-BHC L/kg 38.8 Geometric mean of K, values across all sampling locations
Groundwater Criterion a-BHC ug/L 0.05 Record of Decision’
Groundwater Criterion B-BHC ug/L 0.1 Record of Decision’
Groundwater Criterion 3-BHC ug/L 2.1 Groundwater Cleanup Target Level®
Groundwater Criterion y-BHC _ ug/L 0.2 Record of Decision’
[ Target Soil Leachate Concentration a-BHC ug/L 0.85 Groundwater Criterion x DF
| Target Soil Leachate Concentration B-BHC ug/L 1.7 Groundwater Criterion x DF
[ Target Soil Leachate Concentration 3-BHC ug/L 35.7 Groundwater Criterion x DF
| Target Soil Leachate Concentration y-BHC ug/L 34 Groundwater Criterion x DF
Notes:

1. Data from TASK Environmental, Inc. and PTI Environmental Services, Inc., 1994. Remedial Investigation, Superfund Accelerated
Cleanup Model, Chevron Chemical Company Site.

2. EPA Superfund Recortd of Decision: Chevron Chemical Co. (Ortho Division) EPA ID: FLD004064242, OU 01, Orlando, FL, May 22, 1996.

3. Groundwater and Surface Water Cleanup Target Levels, Table 1 Chapter 62-777, F.A.C.
http://www.dep.state.fl.us/waste/quick_topics/rules/default.htm
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TABLE 2
SITE-SPECIFIC SOIL GEOTECHNICAL DATA
CHEVRON ORLANDO SUPERFUND SITE
ORLANDO, FLORIDA

Sieve Analysis' Additonal Testing'

Location No.4 | No.10 | No.40 | No.60 | No. 100 | No. 200 | % Moisture | Permeability | Wet Density | Dry Density | Porosity
Units (% Passing) (%) (ft/day) (Ibs/ ft°) (Ibs/ ft°) . (%)
SB-112 Zone 1 @ 0850 100 100 97.5 96.6 63.9 9.6 10 12.4 95.5 87.1 53.3
SB-112 Zone 2 @ 0852 100 100 99.3 96.9 62.2 5.4 5.2 8.6 99.3 94.2 60
SB-112 Zone 3 @ 0856 100 100 99.5 97.7 67 17.5 28.4 24 112.6 95.9 43.3
SB-111 Zone 1 @ 0930 97.4 | 93.1 86.6 82.9 56.1 14.1 14.3 6.3 83.1 72.8 43.3
SB-111 Zone 2 @ 0935 100 100 99.4 96.7 64 9 9.2 4.1 116.4 107.1 56
SB-111 Zone 3 @ 1000 100 100 99.3 96.8 57.1 9.8 25.2 3.1 111.3 101.4 46.7
SB-110 Zone 1 @ 1030 100 99.2 97.4 94.2 63.5 15.1 17.5 2.6 74.6 69.2 50
SB-110 Zone 2 @ 1038 100 100 99.4 96.8 63.6 9.9 7.4 3.7 112.6 102.4 45
SB-110 Zone 3 @ 1043 100 100 99.4 96.9 58.1 11.8 335 15.1 103.1 92.2 56.7

Notes:
1. See Appendix E for soil geotechnical data analysis laboratory report.
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TABLE 3
PARTITION COEFFICIENT CALCULATIONS FOR a-BHC
CHEVRON ORLANDOQ SUPERFUND SITE

ORLANDO, FLORIDA

Fraction of | - Initial Initial SPLP SPLP SPLP SPLP
Organic Soil Total Leachate Leachate Percent Sorbed Sorbed Desorption
Carbon |a-BHC Conc| a-BHC Mass | a-BHC Conc. | o-BHC Mass Leached a-BHC |Concentration| Coefficient

Station Soil Description (mg/kg) (ug/kg) (ug) (ugiL) (ug) (%) Mass (ug) (ug/kg) (Kd) (ug/ug)
78-3 dark to medium grey sand 0.0016 ND ND 0.25 0.5 NA NA NA -
78-6 dark brown / black sand, organic 0.0065 ND ND 0.17 0.34 NA NA NA -

- 78-10 tan sand 0.00067 ND ND ND ND NA NA NA -
79-3 medium brown sand, slightly silty 0.0032 ND ND ND ND NA NA NA -
79-5 Hark brown sand, very fine with few siltg 0.0028 ND ND ND ND ~ NA NA NA -
804 medium grey sand 0.0015 ND ND 0.09 0.18 NA NA NA -
80-6 dark brown / black sand, silts 0.0059 ND ND 0.51 1.02 NA NA NA -

81-1 NA 0.0017 ND ND 0.013 0.026 NA NA NA -
82-2 dark brown sand with possible fill 0.0026 ND ND ND ND NA NA NA -
834 dark grey sand, trace silts 0.012 2200 220 11 22 10.0% 198 1980 180.0
83-8 dark brown sand, silty 0.027 640 64 6.7 134 20.9% 50.6 506 75.5
83-10 dark brown sand, silty 0.0033 ND ND 0.97 1.94 NA NA - NA -
84-3 Sand, medium grey, grave! 0.0022 ND ND ND ND NA NA NA -
84-8 Sand, dark brown, fine, organics 0.0095 45 4.5 1.1 2.2 48.9% 2.3 23 20.9
84-12 band, light grey, with trace of clay < 25% 0.003 ND ND 0.01 0.02 NA NA NA -
85-3 Sand, gold, backfill 0.0015 ND ND 0.27 0.54 NA NA NA -
86-2 Sand, dark gray brown, fine; 25% silt 0.0015 80 8 .0.35 0.7 8.8% 73 73 208.6
87-2 Sand, brown, fine; some tan 0.0013 94 94 0.099 0.198 2.1% 9.202 92.02 929.5
87-6 Sand, dark brown, organic 0.00039 ND ND 0.034 0.068 NA NA NA -
87-14 Sand, light gray, few silts 0.00015 ND ND ND ND NA NA NA -
: Minimum 209
Soil Sample Mass (grams): 100 Maximum 929.5
Solute Sample Mass (grams): 2000 Geomean 140.7
Soil Mass to Solute Mass Ratio 1:20 Average 282.9
Notes:

ug - micrograms

kg - kilograms

L - liters
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TABLE 4
ENT CALCULATIONS FOR-BHC

CHEVRON ORLANDO SUPERFUND SITE
ORLANDO, FLORIDA

Fraction of Initial Initial SPLP SPLP SPLP SPLP
Organic Soil Total Leachate Leachate Percent ° Sorbed Sorbed - Desorption
Carbon B-BHC Conc| B-BHC Mass | $-BHC Conc. | B-BHC Mass Leached B-BHC |Concentration| Coefficient
Station Soil Description (mg/kg) (ug/kg) (ug) (ug/L) (ug) (%) Mass (ug) (ug/kg) (Kd) (ug/ug)
78-3 dark to medium grey sand 0.0016 ND ND ND ND NA NA NA -
78-6 dark brown / black sand, organic 0.0065 ND ND ND ND NA NA NA -
78-10 tan sand 0.00067 ND ND ND ND NA . NA NA -
79-3 medium brown sand, slightly siity 0.0032 ND ND ND ND NA NA NA -
79-5 dark brown sand, very fine with few silts 0.0028 ND ND ND ND NA NA NA -
80-4 medium grey sand 0.0015 ND ND ND ND NA NA NA -
80-6 dark brown / black sand, silts 0.0059 200 20 23 4.6 23.0% 154 154 67.0
81-1 NA . 0.0017 ND ND 0.58 1.16 NA NA NA -
82-2 dark brown sand with possible fill 0.0026 1100 110 4.4 8.8 8.0% 101.2 1012 230.0
834 dark grey sand, trace silts 0.012 ND ND 21 4.2 NA NA NA . -
83-8 dark brown sand, silty 0.027 ND ND 17 34 NA NA NA -
83-10 dark brown sand, silty 0.0033 ND ND 0.32 0.64 NA NA NA -
84-3 Sand, medium grey, gravel 0.0022 ND ND ND ND NA NA NA -
84-8 " Sand, dark brown, fine, organics 0.0095 ND ND 1.2 24 NA NA NA -
84-12 ISand, light grey, with trace of clay < 25% 0.003 ND ND 0.3 0.6 NA NA NA -
85-3 Sand, gold, backfill 0.0015 66 6.6 24 4.8 72.7% 1.8 18 7.5
86-2 Sand, dark gray brown, fine; 25% silt 0.0015 1800 180 22 44 24.4% 136 1360 61.8
87-2 Sand, brown, fine; some tan 0.0013 660 66 4 8 12.1% 58 580 145.0
87-6 Sand, dark brown, organic 0.00039 120 12 4.2 8.4 70.0% 3.6 36 8.6
87-14 Sand, light gray, few silts 0.00015 5.6 0.56 0.28 0.56 100.0% -1.11E-16 | -1.11022E-15 0.0
R Minimum 0.0
Soil Sample Mass (grams): 100 Maximum 230.0
Solute Sample Mass (grams): 2000 Geomean 45.5
Soil Mass to Solute Mass Ratio 1:20 Average 74.3
Notes:

ug - micrograms
kg - kilograms

L - liters
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: TABLE 5
PARTITION COEFFICIENT CALCULATIONS FOR 6-BHC
CHEVRON ORLANDO SUPERFUND SITE
ORLANDO, FLORIDA

Fraction of Initial Initial SPLP SPLP SPLP SPLP
Organic Soil Total Leachate Leachate Percent Sorbed Sorbed Desorption
) Carbon’ 8-BHC Conc 5-BHC 8-BHC Conc. | 5-BHC Mass Leached 5-BHC |Concentration| Coefficient
Station Soil Description (mg/kg) (ug/kg) Mass (ug) {ug/L) (ug) (%) Mass (ug) (ug/kg) (Kd) (ug/ug)
78-3 dark to medium grey sand 0.0016 ND ND 0.39 0.78 NA NA NA -
78-6 dark brown / black sand, organic 0.0065 ND ND 23 4.6 NA NA NA -
78-10 tan sand 0.00067 ND ND ND ND NA NA NA -
79-3 medium brown sand, slightly silty 0.0032 ND ND 0.12 0.24 NA NA NA . -
79-5 dark brown sand, very fine with few silts 0.0028 ND ND ND ~ ND NA NA NA -
804 medium grey sand 0.0015 ND ND 0.25 0.5 NA NA NA -
80-6 dark brown / biack sand, silts 0.0059 ND ND 0.3 0.6 NA NA NA -
81-1 NA 0.0017 ND ND ND ND NA NA NA -
82-2 dark brown sand with possible fill 0.0026 ND ND ND ND NA NA NA -
834 dark grey sand, trace silts 0.012 ND ND 2.5 5 NA NA NA -
83-8 dark brown sand, silty 0.027 480 48 ND ND NA NA NA -
83-10 dark brown sand, silty 0.0033 51 51 24 48 94.1% 0.3 3 13
84-3 Sand, medium grey, gravel 0.0022 ND ND 16 3.2 NA NA NA -
84-8 Sand, dark brown, fine, organics 0.0095 ND ’ ND 6.5 13 NA NA NA -
84-12 ISand, light grey, with trace of clay < 25% 0.003 ND ND ND ND NA NA NA -
85-3 Sand, gold, backfill 0.0015 ND ND ND ND NA NA NA -
86-2 Sand, dark gray brown, fine; 25% silt 0.0015 58 58 0.57 1.14 19.7% 4.66 46.6 81.8
87-2 Sand, brown, fine; some tan 0.0013 110 1 0.23 0.46 4.2% 10.54 105.4 458.3
87-6 Sand, dark brown, organic 0.00039 56 5.6 0.82 1.64 29.3% 3.96 39.6 48.3
87-14 Sand, light gray, few silts 0.00015 ND ND 0.015 0.03 NA - NA NA -
’ : Minimum 13
Soil Sample Mass (grams): 100 : ) Maximum 458.3
Solute Sample Mass (grams): 2000 ' Geomean 38.8
Soil Mass to Solute Mass Ratio 1:20 ) Average 1474

Notes:

. ug - micrograms
kg - kilograms
L - liters

1of1



TABLE 6
PARTITION COEFFICIENT CALCULATIONS FORy-BHC
CHEVRON ORLANDO SUPERFUND SITE

ORLANDO, FLORIDA

—— e = - - 0 - - - _ - ' . A . . B

Fraction of Initial - Initial SPLP SPLP SPLP SPLP
Organic Soil Total Leachate Leachate Percent Sorbed Sorbed Desorption
Carbon y-BHC Conc y-BHC y-BHC Conc. | . y-BHC Mass Leached y-BHC |Concentration| Coefficient
Station Soli Description {mg/kg) (ug/kg) Mass (ug) (ugiL) (ug) (%) Mass (ug) (ug/kg) (Kd) (ug/ug)
78-3 dark to medium grey sand 0.0016 ND ND ND ND NA NA NA -
78-6 dark brown / black sand, organic 0.0065 ND ND ND ND NA NA NA -
78-10 -tan sand 0.00067 ND ND ND ND NA NA NA -
79-3 medium brown sand, sfightly silty 0.0032 ND ND ND ND NA NA NA -
79-5 dark brown sand, very fine with few silts 0.0028 ND ND ND ND NA NA NA -
804 medium grey sand 0.0015 ND ND ND ND NA "NA NA -
80-6 dark brown / black sand, silts 0.0059 ND ND ND ND NA NA NA -
81-1 NA 0.0017 ND ND ND ND NA NA NA -
82-2 dark brown sand with possible fill 0.0026 ND ND ND ND NA NA - NA -
834 dark grey sand, trace silts 0.012 ND ND ND ND NA NA NA -
83-8 dark brown sand, silty 0.027 270 27 37 74 27.4% 19.6 196 §3.0
83-10 dark brown sand, silty 0.0033 ND ND 0.2 0.4 NA NA NA -
84-3 Sand, medium grey, gravel 0.0022 ‘ND ND ND ND NA NA NA -
84-8 - 8and, dark brown, fine, organics 0.0095 ND ND ND ND NA NA NA -
84-12 Sand, light grey, with trace of clay < 25% 0.003 ND ND ND ND . NA NA NA -
85-3 Sand, gold, backfill 0.0015 ND ND ND ND NA NA NA -
86-2 Sand, dark gray brown, fine; 25% silt 0.0015 ND ND 0.26 0.52 NA NA NA -
87-2 Sand, brown, fine; some tan 0.0013 140 14 ND ND NA NA NA -
87-6 Sand, dark brown, organic 0.00039 ND ND ND ND NA NA NA -
87-14 Sand, light gray, few silts 0.00015 ND ND ND ND NA NA NA --
Minimum 53.0
Soil Sample Mass (grams): 100 Maximum 53.0
Solute Sample Mass (grams): 2000 Geomean 53.0
Soil Mass to Solute Mass Ratio 1:20 Average 53.0
_ Notes:
ug - micrograms
kg - kilograms
L - liters
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0-2 ft bgs Soil Depth Interval

TABLE 7

-POLYGONS REMOVAL VIA EXCAVATION
CHEVRON ORLANDO SUPERFUND SITE

ORLANDO, FLORIDA

0-2 ft bgs Soil Depth Interval'

Toxaphene Chlordane Polygon
. o-BHC Mass in| 3-BHC Mass in! 5-BHC Mass in |y-BHC Mass in Mass in Mass in Volume
Polygons Planned for Removal Polygon (kg) | Polygon (kg) { Polygon (kg) | Polygon (kg) | Polygon (kg) | Polygon (kg) | (cubic yards)
SB-105 0.002 0.080 0.006 0.017 0.050 0.523 34.3
SB-107 0.000 0.014 0.000 0.000 0.152 0.253 22.7
SB-108 0.107 0.258 0.002 0.001 0.226 1.163 29.0
SB-12